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Pathogens in drinking water sources in rural
areas of Nigeria: Implication for public health
O.O. Odikamnoro ∗, N.L. Ozowara
Ebonyi State University, Abakaliki, Nigeria
Background: A survey was carried out on the different drinking
water sources in randomly selected rural communities in southeast
Nigeria for disease pathogens between January2012 and June 2013.
This was to ascertain their degree of contamination and the impli-
cation for public health of the continued use of water from those
sources by the rural population for domestic and other purposes
Methods&Materials: Sampleswere taken from rivers, streams,
wells, ponds, boreholes, and tanks (harvested rain water). Water
from open-mouthed household containers was also sampled. The
calcium carbonate ﬂocculation method and simple microscopy
were used to survey for parasites. The calcium carbonate ﬂoccu-
lation method was able to dissolve all the particles around the
cysts/oocysts and rendered themobservable under themicroscope.
The study on the bacteriological examination of the water samples
for coliform bacteria was conducted using Most Probable Number
techniques.Similarly, a survey of major mosquito species was con-
ducted.A total of4650samplesof storedwaterfrom465households
were examined formosquito larvae. Larval samplingwas carried out
using standardmosquito larval dipperwith extendable handle. Lar-
vae from the scoopswere extracted using a dropper and placed in a
vial with screw. Morphological features were used to identify and
classify them into genera, and using light-dissecting microscope.
Results: All the drinking water sources harbored at least one
water-borneparasite. Theparasitesobserved included,Giardia lam-
blia (G. intestinalis) cyst 50%, Cryptosporidium oocyst 38.8% and
Entamoeba histolytica cyst 27.7%. Giardia lamblia cyst and Cryp-
tosporidium oocyst were most observed in rivers. The study also
revealed that E. coli, (65.5%), Klebsiella aerogenes (8.64%), Bacil-
lus sp (6.25%), Salmonella sp (10.5%) and Bacillus subtilis (8.62%)
were isolated from the water samples assessed. These results were
found to be statistically signiﬁcant (p >0.05). The studies found
sevenmosquito species belonging to three genera, Anopheles, Culex
and Aedeswhich are known vectors ofmalaria,ﬁlariasis, yellow fever,
dengue fever, and encephalitis.
Conclusion: From the standpoint of bacteriological parameters
examined, all the water sources did not meet the World Health
Organization Standards and should be treated or boiled before
drinking. Rural water supply should be made a priority by gov-
ernments at all levels.
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High levels of Sulfadoxine-Pyrimethamine
resistance dhfr-dhps quintuple mutations: a
cross sectional survey of six regions in Tanzania
S.I. Matondo ∗, R.A. Kavishe
Kilimanjaro Clinical Research Institute, Kilimanjaro,
Tanzania, United Republic of
Background: Although sulphadoxine-pyrimethamine (SP) was
replaced with artemisinin combinational therapies (ACTs), use of
SP has continued in treatment and prevention of malaria in inter-
mittent preventive treatment in pregnancy (IPTp) and in infants
(IPTi) programs. This has led to a continued selection of SP-resistant
Plasmodium falciparum which threatens the relative effectiveness
of IPTp programs. This study reports on the current SP resistance
quintuple dhfr-dhps mutations in six regions of Tanzania.
Methods & Materials: Methodology
Using PCR-RFLP mutations on codons 51, 59 and 108 of dhfr and
437 and 540 of dhps genes were genotyped from DNA extracted
from ﬁlter paper dried blood spots and rapid diagnostic test strips
collected from ﬁnger pricking.
Results: A total of 802 malaria positive samples were screened
and genotyped. The prevalence of dhfr 51I, dhps 437G and 540E
varied between the regions (p <0.001) whereas dhfr 59R (FE 10.79,
p =0.225) and 108N (FE 10.61, p =0.239) did not vary between the
regions. All the dhfr triple mutants were highest >82% and close to
ﬁxation levels in all regions whereas the double dhps ranged from
43.8 to 97% between the regions. The total mutant IRNGE quintu-
ple haplotype was the most prevalent in all regions and it varied
signiﬁcantly from 53.7 to 90.2% (2 =1.11, p <0.001).
Conclusion: Continued use of SP in Tanzania has led to high
selection of quintuple mutations towards ﬁxation levels. This
threatens the future of SP not only in IPTp programmes but as a
combination drug for ACTs. Continuous monitoring of IPTp efﬁcacy
should encouraged subsequent to searching for alternatives for SP.
http://dx.doi.org/10.1016/j.ijid.2014.03.783
